Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 1 Publication number : 05-03641 2 

(43)Date of publication of application : 12.02.1993 



H01M 4/58 
H01V 4/02 
HO 111 10/40 



(21 Application number : 03-214583 
(22)Date of filing: 31.07.1991 



(71 Applicant : SONY CORP 
(72)Inventor : AZUMA HIDETO 



(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a nonaqueous electrolyte 
secondary battery having high discharge capacity and 
being excellent in cycle characteristic. 
CONSTITUTION: In a nonaqueous electrolyte secondary 
battery using lithium composite oxide as positive 
electrode active material, LiCrxMn2-x04 and LiFexMn2- 
x04 are used as lithium composite oxide. The 
composition ratio of the LiCrxMn2-x04 and the 
LiFexMn2-x04 to be used is controlled, and also a heat 
treatment temperature is controlled during its synthesis 
process. 



120 



$ 110 



30 



TO* 



a LlCro-zMniflQ^ 
3 lriF€fr.2Mnt604 



a o 



c o< 



20 



CO 60 



£0 



100 



LEGAL STATUS 

[Date of request for examination] 1 7.07.1 998 

[Date of sending the examiner's decision of 21.1 1.2000 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 31 98545 

[Date of registration] 1 5.06.2001 

[Number of appeal against examiners decision 2000-20318 
of rejection] 

[Date of requesting appeal against examiners 21.12.2000 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAASnaqjBDA40503641 2... 2005/01 /1 9 



# • 



(19)B*BHWWr CJP) 02) £j §fj & $g (A) 

#§^5-36412 

(43)&PBB 5^(1993) 2 JU2B 

(sointa* frwss#^ f i mmm^mm 

H 0 1 M 4/58 8520-4K 
4/02 C 8939-4K 

10/40 Z 8939-4K 





#8^3-214583 


(71)tfcSiA 


000002185 












¥^3^0991)7^318 




^»f5SJIIE*SJII 6TB 7 #35# 








X 3f A 








m^«SillE^SJII6TB7#35^ V- 














(74)RSA 




(54) I&WW^f*] 









(57) [S*j] 

TLiCrx Mn2-x O4 , L i F e x M n 2-x O4 £: 
i&m-fZt b t>(C, ffiffltSL i C rx Mnz-x 04, 
L i Fex Mnz-x 04 (Dm&tt, &!&<09&<0&Mmm. 
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1 1 y * ^*^iwb*«: je«?s»« t -re 
jEmt. &mt. *«x."C*S 

(Wa9f*^««ft*^ Li Ax Mn 2 -x 04 (fc 
f£U AliFe, CrOW<H-itfc^ 0. 1 

[|f^2] y L i F ex Mn 

2-x 04 T^ f 9> gLiFex Mn2-x 04 f*. y^£ 10 

6 5 otsx-ts 0 ox:$iT<D&Mmug. 

[»**3] yfl^AlMIWLiCrx Mn 
2-x 0< tfc^ SLiCrx Mn2-x Oi (t y^ 

*S£^£r. 6 5 0t^i8 5 0tOT^I 

&««£i-*W*S 1 EttO**«»«-ft««lo 20 
4 ] ±ffi*fi^K*Rfl"»«fc r> ta 1 

[000 1] 
[0 0 0 2] 
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[0 0 0 3] r«)J:9ftttR^&. fWMBEtfSK* SS 
*A*^SMfc*«cJ:9«*U. *«lcy 
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7>T Htt«w*fW-rSwi:^J:oT^i:5BgJBS:»»+6 

«iurffiffli-sr^^«*SixTi^, £> 

#v-y^**«Mft;£-W 
tt, y^*A«te«t***«K«+-o, «»t*»^y 

m^R^^mxh^. ^(omitmytmitL^o. 02 
— 1. 0 vcM&mx'&ztztb, &&t£iEmtb<Dm%-& 

[0 0 0 5] _Li£tf>J: 5 

-CM. LiMn 2 04*M!Sffi£*L"CV>*o L 

iMn 2 04 tty^^*r9l#Jk<rfc«cJ:0#L ift 

4 vo^m&^u y ^*^-&mf&<z>jEj££ lt^ 

t;u^xl/^ h p/r^^/uy-tH^zn^^— , 13 7, 
7 6 9 (1 9 9 0)). La>fcw<D«ffi«T-teffl"*-*» 

m^tzm&ia*. «ttffA«rcc:A»c y 

[0 0 0 6] 

[*Wds»»LJ:3 ti-SRHl La»L*a*fe, LiM 

5 t KtoMfr* * &<oMk 0 ig LK#o -rife* t-^m^a 

tttt, LiMn 2 O4 L i ^^(OffABMItlC «fco 

rv^^o *wt?, LiMn2 o 4 U:fditf>7G3i£:@*§&-y: 

LiMnz 04 tec oW$^: 
W«rC**£v>5«# 3 l BttN*^, 2A1 

SttLiMna O4 SrjEffifSWWt LTttfflb^:* 

So 

[0 0 0 7] tCT', *8Wliroj:5 4a*«)*»i: 
[0 0 0 8] 

iftSLiMna O4 lC*3it5MnOlgBS:F e^fefi 



[0 0 0 9] Z(DX ??£%\JL\Z.m^^X*5&W(D#7km 

z&mmao\^x, ift&v^v^m&mtmK lia 

x Mnz-x 04 (fcfcU AttFe, Cr^M<H 
-Sffc^ 0. l^x^O. 4T-£>5o ) tfeSli 

L i F e x M n 2-x 04 trfc 9 . ^ L i Fex Mnz-x 

T*fo^ri$:1#f^:t5t)OTfc5o ££>t^ y^A 
^KILMLiCrx Mnz-x 0 4 "C*> 9 % i C 

r x Mnz-x 04 y^-Mfrg^ ^DA{b^io 

.t^y^^ft^* J; 0 45iS*ftS:, 6 50 

[00 10] *3§93lc:io^Tf*. INf^/MfrttSrSSf* 
fc<D£-t-£fc«>fc:, ISSftf^Lt, LiMnz 04 
COM n CD— £fl£r F e £fcHC r XW$&X-tz y ^ ? A« 
tzkTL&L i Fex Mnz-x O4 f LiCr 

x Mn 2 -x 04 x^zrL%v^vMsm&m<m&i&m'r 

Z>Z.h k~rZ>o L i F ex Mnz-x 04, LiCrxM 
nz-x 04 14, L i-f ^-^<z>»AK«lt-J:6tt*«iS* 

[0 0 1 11 F eiSctt^C r Om^it x{4. ^ 

te. 0. i~o. 4tfc5r^M^6 0 l&f&tfcx 
^0. i&mxtbzm&ia*., -5sm&&&W'fz>iatt 

[0 0 12] ±ISL i F ex Mnz-x 0 4 14, V ^^J* 
LiCrx Mnz-x O4 te, !l?-#-Mb&*. ^nAfl: 

mumn. iEmm&nki,xi&mLizk%iz&:&tj:»sm 
\k*7F-tk k hizmt&nmmmmxz z> y 

BMfc* fcUl, **WJC*5V^rtt. L i Fex M 
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nz-x O4 £#<5^lCte6 5 0-8 0 0^, LiCr 
x Mnz-x 0 4 ?:#54i^(-l±6 5 0-8 5 OtC^ 
-f £ 0 JR*Q.31fflftdS±IEttH€:tt-fixfc*&^tt. -HIS 

[0 0 13] -2f, M4S:5K*IW»tLtli, r. 
cofleo - frMMcom ^ bti 5 # — # v ^fii <b fit 

ffl ^rte-e fc -5 # . » uat i-aw $ *t s # - # 

[0014] 5fei*fB 1 fc. *«*t»«:»rit»«>*ttlc J: 

10 v mm{k^xntbtizmmwtt&xib?> 0 miuimktz 

y y /UTA^— A% 7y7!) ;i/T;wn-/i/+*;uAr;u 
7*fc K, 7;i^7 7-/H^ F^<t 

(0 0 2) ffi<D®p B 1R|dooz ^3. 70AJ^_hT*fe«9, 
ffi««*+-CO«SIJR»*f (DTA) m^7 0 0t 

0. 6 — 0. 8co^»t°-/^^ffiv\ ijil:B»S:^ 
1 0-2 om*%cDiia!iffc£ S^ctti^n^ 

mm'Rtimh&mxibZa zbia-t* mm^y^mm^ 

[0015] y >it&mk lti4, E.mibv>. mmit 
so y^, 3E&it» is#<d\) isnrntto** x-^hv^m 

^*?&v^^^o^^>y ywit$)5 0 

tt, ^ITO^tr y 

to. 2-i5H%, *fcjK*®w^+^y w&m 

t40. 2-5. 0lt%i:tSr4^U\ 
[0 0 16] *^*ft-&fttLttt, —SMbz:*^*, 

40 ^, s»{kEg*i>*^*»>*^»Yb*^^h*^* 

mum, m%n&mcM^x*<>m»&xo. 15- 
2. 5it%, *tzi%mmttm<p<D*'?m<D^mno . 
1-2. oit%^tsr £a*#*Lv\, 

[0 0 17] *«»»J^«»K€: 
50 mmi^tihtDX'&ti&s '&Mfrhtobtiith<D&^-riri 



yy ^>»w3i»-2-m/y vg^, * 

[0 0 18] 

Mn 2 04 «rEffi^Ki:brffiffi-r^t, mmv-i 

~*U3:. Li Mnz O4 ri*L i ^VO*f AflftgS^li*) 

&MMi&&X&f$.£*ltzL i Fex Mn2-x 04 £>3^ 
liLiCrx Mnz-x O4 tt. L i CDffiA#£giM«fc 6£§ 
a«jS3C<M5pTiett(cSA,-CV^ 0 Lfc^oT, ESS 
ftW^: LT_hlEL i F ex Mnz-x Oa , LiCrxM 
nz-x 04 «rftJIH-5£, jEtem-V-** ? /wmVMUZ 

Rjc^il^o L*»fc, Li Fex Mn 2 -x 04 £>£l>teL 
i C rx Mnz-x 0 4 «:jE«&WK£ Lfc*fi\ Wfflft 
fWLiMn 2 04 S:«fflUfc»frtlRia*l»fc 

{0 0 19] 

[0 0 2 0] jlttWl 
*Ht6ffiltt, jEgSWRt UL i C rx Mnz-x CM 
trttffi L^M-Cfcd. Liz CO3 . Mnz Os , C r 
z Os (rfTISfSlI) 4:1 : 1- 8:0. 2&£^1' 

Jt*efpft9, J:<»*Lfc«, 7 5 or. 10 

WPiOiPiftbriafig^L i C ro.2 Mni.s O4 £ir^£ 

LiCro.2 Mm. 8 04 £ ft5 #7 7 T << 

b&kXfi&mttkfZZtfy'r h77;utoxfi/yfc8 
5:10: 5*S«-&-C»-&b, ^Orl^6 5m g£ 

-vtr/isMmn&kthizWimi 5. smmon^i:^ 

IT, w<0f*»»ffi^ J#y;*/ — h : h*^ 
iPFe ^lmol/1 **ffl^-e^W*-&fc«««. 
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[0 0 2 1] Z<D£ 9t-L-tf^S!$^fc=i>r >-£MZ%t 
L. lmAStlT?4. 3V$T*MU 3V$t« 

[00 2 2] HtBW2 

iEWSffcKt UL i F ex Mnz-x 0 4 
*ttfflU^«-e*)So Liz CO3 , Mnz Os , Fe 
10 2 O3 »5fc OtTJKKIK) *rl : 1- 8:0. 2*5^u 

IT, L i F ex Mnz-x 04 £#f;: 0 ^COL i Fex 
Mnz-x 0 4 £SE«ffi*ft£ LTfflt^^ttSUtWl 

-To 

[0 0 2 3] JttRWl 
Jfc«£LT, ]ES»««tLTLiMn2 04 L 
fc^JT*fc-5 0 L iz CO3 , Mnz Os (rtTJKK 
20 jg) «rl : 2OT/wtfc-eWoti<M^L, ffiX4>, 
8 5 0t:. lO^WiltLiMnz 0 4 ^#f^ a ^ 
(DLiMnz 0 4 $rfflv>^jeJL^tt*16^J 1 fcMailcUX 

[0 0 2 4] Hi S:M"Cfc>j&*3 <fc 0 t-. Li Mnz 04 

t£*tbT, L i F ex Mnz-x 04 *>£VM±L i C rx 

Mnz-x 04 ^jEmm^ntvxmm-r^m^n, % 

M§it)LiMn 2 04 ^rffiffi Ufctfr&^it^-CSiflt 

[0 0 2 5] it»W2 
ttftttt, Ti, Co, Ni, Cu(D^fti/5^iS 

^JXfcSo L i COs , Mnz Os (7)^yUJt 1 : 1. 8 
fi^»S:4iafflil, r^^TiOz , Coz 

Os , N i O, CuO^O. 2o*ynt-ris*Lr 
40 8 0 Ot:, 1 0«fW*DS»U, #«y^*Aa-&S!ft4bS: 

#fc c f Lt, ro#iyf!>Ai^»Mm 

[0 0 2 6] B2d>?>, Co, Ti, Ni, CuW^f 
*t*>«TH»S*/t yf^Al^tt^ffl Lfc#^, 

S$fi^L i F ex Mnz-x 0 4 feSV^iL i C rx M 

nz.x 04 zjEmmtoKt \^xmm-rz>m&iztt'<x'& 



[0 0 2 7] LiFexMnz-x 04 , LiCrxMn 

2-x Q4 (DMltO^ 

£-CS*»SriifflEU rco^^{^UT. HffiCT 1 ^ 
PIScOftfr^tfRftLSSrtTVV L i C r x Mn 
2-x 04 , L i F e x Mn2-x 04 (D^(Cjol/^T x = 10 
0. 1, 0. 2, 0. 3, 0. 4\Z.^-rZ>&* 4fl 

Rlfil^ L-CStettmWttSrPl^fco L i C rx Mn 2 -x O 
4 £H£fflUfc=i>f Vfe/KZ>*Sk«#tt«:H 3 LiF 
ex Mn 2 -x 04 ^ffiLfc^^^-fe/^^m^^^ 

I0 0 2 8] [g|3:fc£UqgI4£rJl,££. Cr(OMit^ 
0. 1—0. 4T^LiCrxMn2-x 04 L 
fc^^irA-^tfF eCO^i^clt^O. 1 — 0. 4tfc 20 
SLiFex Mn 2 -x O4 l* N l*i*:ft,t>*Sc««H4, #J 
JBSk«*»CgEixS^. »IC Cr, Fetf>»£JfcaS 

[0029] &&mm3L<pmi 

*i\ L i C r x M n 2-x 04 £^J*^5IB(0j»8ySia 

#n$tf&^£:6 0 or, 6 sot:, 70 or, soot:, 
8 5 ox:\cm3£\^tz&fttemfamimmzvxL i cr 

0.2 Mm. s O4 &'&tz 0 ^tt, 0 l^lt#^ 30 

ixfcLiCro.2 Mni.s O4 ^rlEH^W t Lt =1 -f 

[0 0 3 0] i5^f>to5i: L i C rx Mn 

2-x 04 «TjEaS*K^i-S«fbtC*5V^rW:, LiCr 

x Mn 2 -x 04 £&&i-z>m<nm&±mumfc. 70 or 

-8 0 or^fcfcfciltefci^ «t(OfflSJ6BI«:W:i'ixS 

Mn 2 -x 04 Sr-fr«-r^8R<0|R«La?a«tt, Hffl^t-Ji 
6 5 0-8 5 OWl^tfcSr^^ofco 40 
[00 3 1] L i F ex Mnz-x 04 fc^ffct Z> 

®&m&mi-zm<oi)mmg.& 6 0 or, 6 5 or, 7 
0 or, so or, 8 5 or(c^Lfc^fin^j2 

«:LXLiFeo.2 Mni.s 04 &'&tc 0 ^ L"C, 
r^J;9l-tt#W:L i Feo.2 Mni.s C>4 £rIE 

[0 0 3 21 0 LiFex Mn?-x 04 frIEm 

feVoWt-tZmmc^^Xte. LiFex Mn 2 -x 04 50 
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&&i&+zte<om%!mmm&6 s 0-75 or<o#<£ 

J*. 6 5 0-8 0 0W®^T*fc5r tfrt>fritc 0 
[0 0 3 3] ittfc£ L-CL i Mn 2 04 £IE^ 

faWb-tZUmzo^Xh* LiMn 2 04 Sr^-fS 
MMM^TSOt:, 8 0 or, 9 0 0t<frfx 

[0 0 3 4] d 7rt> io;bri>£ J: -9 LiMnz 04 £ 

lEmt-r^nm^^x^ ^-rtKomuMmstx^at. 

^KfcL iMn 2 04 *fi6fflUfe»&t?fc, +»*^5* 

«^->r^/H#ttA s »6>ix*^^ s > r.o*-e«8 5 or-e 

*t>&#ft#tta*#k*XS« ZL<Dit#>. LiMnz Oa 

&&&-rzmcn. z\<DMcmmtumm.mxibz> 8 5 or 
&umt isxm&m&n ot\ t ttez> 0 u&>u 

l>fci6, taffiHSSS^EJi-CfoO, LiMn 2 04 Srffiffl 

C rx Mn2-x O4 . L i F ex Mn2-x 04 £r^5 

^^OftSIR^Sia^L iMnz 04 {Cit-< 
Tig:<, «6fflfcJ£l\> Lfc^oT, L i C r x Mn 2 -x 
04 , L i F ex Mn 2 -x O4 Srffiffl-f-fttf. ±i&<£>^ 

[0 0 3 5] 

It, L i C rx Mn 2 -x 04 , LiFex Mn 2 -x O 
4 SrffiffltSiit)^ SitSLiCrx Mnz.« O 
4 % LiFex Mnz-x 04 (DU&tt, $$MmMJ&£%L 

[BllEffifWfcULiCri Mnz-x O4. L 
i Fex Mn 2 -x Oa s L iMnz 04 fcffiffl LfcSrS' 

60 

[12] IEa&&1?£ UCo, T i , N i , Cu^ 
[0 3] jEffig*Ki: L-cm^citom^aL i C rx M 

n 2 .x 04 &&m\.itm&<o&ykmMi&-fcmM>(Dizn 

[@4] ]E«S*ll^ L,Xmf$.Ut<Dgitj:Z>L i F ex M 
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n 2 -x 04 \.tzm&<DftikmMWL-TkW&<F>1tm 

[0 6] EissfeKi: L-c-e-^^^aiasw^ 



5LiFe> Mn!-» Oi ^mLtzm^^mMm 

[17] jEmmyowt Lx^(D^<Dmm:msm<omy£ 

5LiMn2 04 Lfc*&-&<£>#7km«??£r&«fl!l 
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